Distal radius fractures are common, accounting for approximately one-sixth of all emergency fracture consultations. Patients and Methods A retrospective case-control study was done using a prospective trauma database. Patients were matched 1:1 in two groups based on the presence of wrist or carpal arthritis (OA). The groups were matched for sex, follow-up, and treatment type. Patients were followed up for a minimum of 1 year and functional outcomes were assessed using validated scores. Results A total of 61 patients were included. Mean age was 63 years (range: 20-85) and average follow-up was 26 months. There were 31 patients in the OAþ group and 30 in the OAÀ group. Forty-one patients were treated surgically and 20 nonoperatively. None of the patients in the OAÀ developed OA during follow-up. Both groups were comparable for sex, residual deformity, and follow-up. There was no significant difference for the visual analog scale, Short Form-12, Quick Disability Arm Shoulder Hand, and Patient-rated Wrist Evaluation, or for radiographic outcomes. Conclusion Preexisting OA in the wrist or CMC does not seem to impact outcomes of distal radius fractures, regardless of treatment, age, or sex. Although this is a negative study, the results are important to help counsel patients with distal radius fractures. Further work must be done to identify other potential causes for negative outcomes. Level of Evidence Level III, prognostic study.
arthritis. Prevalence of osteoarthritis (OA) of the wrist varies with age, 6 but has been found to be as high as 91% in patients older than 80 years, 7 and is generally estimated to affect between 11 8, 9 and 15% of the population.
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Treatment options for distal radius fractures include casting, with or without closed reduction, closed reduction with percutaneous pinning, external fixation alone, or in combination with pinning, and open reduction and internal fixation. [11] [12] [13] After attempted closed reduction, unreduced fractures should generally undergo surgical correction in active patients.
14 Although many studies have compared these treatments and radiographic outcomes are better with volar plate fixation, functional outcomes are similar between the groups. 14 Determining factors that will help identify patients with the potential for an inferior outcome is important since it gives patients realistic expectations and can guide the choice of treatment, which might be slightly more aggressive, to help balance the potential negative effects of preexisting arthritis. Our hypothesis is that preexisting carpal or CMC OA affects outcomes of radius fractures because it contributes to pain and lowers function independently of the fracture. Therefore, the type of treatment, although overall showing no difference in outcome, may specifically affect this unique patient subset, and must also be evaluated.
Patients and Methods
To verify whether preexisting carpal or CMC OA will negatively impact functional outcome in patients with distal radius fractures, we designed a case-control study, using a retrospective chart and radiograph review, with approval from the Institutional Review Board. A database was built incorporating all wrist X-rays performed for fracture evaluation at a Level 1 trauma center over a 3-year period. All X-rays were reviewed to identify patients with or without carpal or wrist OA, identified as the OA (þ) group or OA (À) group, by orthopaedic surgeons specialized in upper extremities (D.M. R. and J.H.D.). A research assistant then built a matched cohort of patients with and without OA from this database, using three patient factors: treatment type (surgical or conservative), length of follow-up, and gender. Both groups were built by a research assistant blinded to the clinical outcome. Postoperative functional outcomes were evaluated using the validated Patient-rated Wrist Evaluation (PRWE). 15, 16 
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All patients between 18 and 80 years of age, treated either operatively (including volar plating, external fixation, percutaneous pinning, or a combination of techniques) or conservatively (casting, with or without closed reduction) were included. All operated or nonoperated fracture patients followed the same rehabilitation protocol. They were immobilized 4 weeks in a forearm cast and a removable splint is then applied for 2 weeks with range of motion (ROM) exercises four times a day. Hand therapy is initiated with progressive ROM and strengthening. A minimum follow-up of 1 year, with available initial injury and final follow-up Xrays, was required. Patients' ability to answer functional outcome questionnaires was also necessary. Patients with prior wrist operations, diagnosis of systemic inflammatory arthritis, reoperation of the affected wrist for prosthesis removal (excluding external fixator removal), or a diagnosis of complex regional pain syndrome were excluded.
All initial wrist X-rays were then classified by two independent observers as either OAþ or OA À , based on the presence or absence of wrist or carpal OA (including radiocarpal, mid-carpal, and carpometacarpal). Any case of discrepancy was re-evaluated and consensus was achieved. Disease severity was graded according to the Eaton radial angulation (lateral view), radial inclination, radial height, and articular malunion (anteroposterior [AP] view) were obtained on all final X-rays. 5 Malunion for radial angulation was defined as a dorsal angulation of 10 degrees or more. 22 The radial inclination on AP view was used as continuous data, since a clear threshold for poor function has yet to be identified in the literature. The radius was considered to be short when 3 mm or more of displacement, compared with the ulna, was present on the AP view.
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Statistics
After reviewing the current literature using the PRWE, we found an average standard deviation (SD) of 20 and, based on the 100 points scoring system, a significant difference of 15 was established. Finally, the sample size was calculated, using a set power of 0.8 with an α of 0.05, and was found to be 28 patients per group (56 total). All continuous variables were described with mean, range, and SD. treatment type, follow-up, and fracture severity (►Tables 3-5). Despite recruitment efforts, there was a significant difference in age. Overall, we found that preexisting carpal OA did not negatively impact functional outcome in patients with distal radius fractures. Indeed, the patients included in this study had a good functional outcome (►Table 3). No significant difference was seen between the two groups (OAþ vs. OAÀ) with regard to functional outcome scores, residual deformity, and radiological findings (►Tables 3 and 5). Furthermore, QuickDASH and PRWE were strongly correlated to each other (p < 0.001), and no difference was found in outcomes based on treatment type. A post hoc power analysis revealed a power of 0.99 and a β of 0.01.
Discussion
Distal radius fractures are common and, generally, patients recover well after sustaining these fractures.
1-3 Nonetheless, several patients have poor outcomes following treatment for distal radius fractures. 2, 5, 23 Our primary goal was to evaluate disability due to preexisting wrist arthritis, as determining specific patient or fracture characteristics leading to these bad outcomes could help surgeons counsel patients, and potentially alter treatment protocols. There are several limitations to this study. First, it is retrospective in nature, despite the collection of outcome scores. As with all studies evaluating fracture outcomes, accurate preinjury functional levels are difficult (if not impossible) to obtain. Although every effort was made to recruit showed that the most significant predictor of pain and disability at 1 year follow-up was third-party compensation. 2 Injury compensation, lower education, and the presence of other medical comorbidities also negatively affected the PRWE scores at 1 year. 2 The same study also found that the presence of generalized arthritis was associated with pain and disability. Furthermore, it has been shown that the type of distal radius fracture and initial fracture displacement has an impact on outcomes at 1-year follow-up. 5, 23 To the best of our knowledge, no study had examined the implication of preexisting wrist or carpal OA on functional outcomes after a distal radius fracture. Our results could be generalized to centers using similar treatments and therapy protocols, treating patients suffering mostly from CMC OA. Further studies could also address this topic prospectively. Although many factors can influence outcome in distal radius fractures, preexisting OA seems to have no impact, regardless of treatment, age, or sex. Surgeons can give patients affected by this combination of pathologies objective expectations and choose an appropriate treatment without needing to factor in the preexisting OA. These results are also important to identify potential causes of negative outcome. Although our study has shown that preexisting wrist OA does not impact functional outcomes of distal radius fractures, it provides important findings and is very well powered with a probability of a bigger study showing any difference at less than 1%.
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